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Can we create hydrogen radical sponges ?  
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Fig 1.  Organic molecular scissors for H2 molecule [1]. 
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Fig 2. X-ray crystal structures of proton sponge-H+ (3-H+, left, pKBH+ 
= 16.1 in aq DMSO) and hydride sponge- H-ª (4-H-, right) [2, 3] 
Distances and angles are shown in angstrom and degree, respectively. 
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Fig 3.  Proton sponges [4, 5]. 
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Fig 4.  The 2c-1e and 2c-3e interactions between A (or B) and 
H-atom. 
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Fig 5.  Orbital interactions between the LUMO of atom A (or the 
HOMO of atom B) and H-atom in 2c-1e and 2c-3e systems. 
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Fig 6.  Me3BH radical: (a) A 0.08 electrons/au3 surface of electron 
density is drawn for the SOMO orbital, and (b) a 0.005 electrons/au3 
surface for spin density. (c) An optimized structure and spin densities 
for the Me3BH radical. All were obtained at the ub3lyp/6-31+G* level of 
calculation. 
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Fig 7.  Me3NH radical:  (a) The SOMO and (b) spin density are 
drawn with 0.05 and 0.003 electron/au3 of electron density, respectively.  
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(a)                      (b) 
Fig 8.  (a)The SOMO and (b) spin density surfaces of Me3PH radical 
are drawn with 0.08 and 0.005 electron/au3 of electron density, 
respectively. 
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Fig 9.  Calculated spin densities in various X=Yradicals. 
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Fig 10.  Me2BH2 radical: (a) The SOMO and (b) spin density surfaces 
are drawn with 0.08 and 0.005 electron/au3 of electron density, 
respectively.  
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Fig 11.  AlH4 radical: The SOMO surface is drawn with 0.05 
electron/au3 of electron density.  
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Fig 12. £ Candidates for proton sponges. 
  
(a)                     (b) 
Fig 13.  N-H-B interaction in a 3,4-thieno[2,3-b]thiophenylene system 
(X = NMe2, Y = BMe2). (a) The SOMO and (b) spin density surfaces are 
drawn with 0.05 and 0.003 electron/au3, respectively. 
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(a)                       (b) 
Fig 14.  P-H-B interaction in a 1,8-naphthylene system (X = PMe2, 
Y=BMe2).  (a) The SOMO and (b) spin density surfaces are drawn with 
0.05 and 0.003 electron/au3, respectively. 
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Fig 15.  P-H-B interaction in a 1,7-diheterabicyclo[3.3.1]octane system 
(hetero atoms = HP, BF). Spin density surface is drawn with 0.005 
electron/au3 of electron density.  
        
P
H H
PH
 
Fig 16.  P-H-P interaction in a 1,7-diheterabicyclo[3.3.1]octane system 
(hetero atoms = HP, PH). The SOMO surface is drawn with 0.05 
electron/au3 of electron density. 
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